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“Bioinspired Strategic Design is not just another business book. 
Using principles from biology and AI it takes a fresh and innovative 
look on how these tools can create innovative products and help 
plan and build more efficient and resilient organizations.” 


Steve Blank Founding member of the Gordian Knot 
Center, Adjunct Professor at Stanford University 
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As a CEO in supply chain visibility and resilience, I highly rec- 
ommend Bioinspired Strategic Design. This book offers valu- 
able insights and practical guidance for organizations looking 
to enhance their strategic decision-making and build resilient 
operations. 


Bindiya Vakil CEO and founder of Resilinc 


“As life in nature adapts to changing circumstances in order to 
survive, so too can businesses, organizations, and individuals learn 
to not only survive but to thrive through the principles of bioin- 
spiration deduced and illuminated by the authors of Bioinspired 
Strategic Design. They show how you can apply the wellsprings of 
creation to methodically explore and creatively design innovative, 
robust, and resilient solutions to problems that, in the end, will 
further human flourishing.” 


B. Joseph Pine II Coauthor, The Experience Economy: 
Competing for Customer Time, Attention, and Money 


“How to get creative ideas is the holy grail for companies. In this 
amazing and innovative book, Drs. Finkenstadt and Eapen argue 
that nature is an inexhaustible source of inspiration. But how to 
leverage nature? Packed with practical examples and end-of-chapter 
exercises, Bioinspired Strategic Design shows the way. A must-read 
for anybody in search of creative inspiration! And who isn’t?” 


Jan-Benedict Steenkamp Massey Distinguished Professor 
of Marketing & Leadership, University of North Carolina 


at Chapel Hill; Author of Time to Lead: Lessons for Today's 
Leaders from Bold Decisions That Changed History 
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“This book is an absolute gem! As natural, analogical thinkers we 
have much to learn from nature when curious enough to do so. 
The authors’ pioneering explorations involving biomimicry is a 
must-read for any manager. It is bold, panoramic thinking at its 
best and a highly enjoyable read as well.” 


Gerald Zaltman Harvard Business School and 
Olson Zaltman; Author of On Not Knowing: The Art 
of An Open Mind and How Customers Think 


“In today’s world, where sustainability plays a vital strategic role, 
nature presents a treasure trove of lessons for the inquisitive 
learner. This captivating book extends an invitation to explore and 
implement the simple yet profound principles observed in nature 
for both survival and success.” 


Vijay Govindarajan Coxe Distinguished Professor, Tuck School 
of Business at Dartmouth; Author of The Three Box Solution 
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This book provides in-depth insights into how bioinspired design 
combined with AI can help us address complex challenges faced 
by businesses, governments, markets, cities, and society. Never 
more needed and very timely, an extremely valuable read for any- 
one involved in making strategic design decisions for organisations. 


Rachel Cooper, OBE Distinguished Professor of Design 
Management and Policy at Lancaster University 


“Mankind has not yet even skimmed the surface of the natural 
world’s multiple capabilities and ability to adapt. So many living 
things have innate capabilities that technology has yet to even 
understand, let alone replicate. Dan and Tojin have taken on the 
task of beginning to harness the principles found in nature and 
applying them to the design of human systems, in the context of 
efficiency, resilience, prominence, and design heuristics. This ambi- 
tious book seeks to develop critical implications of biomimicry for 
technological innovation, artificial intelligence, idea generation, 
scenario planning, and organizational constraints. The result is a 
delightful book that triggers one’s imagination on the possibilities 
for true nature-driven innovation.” 


Robert Handfield Bank of America University 
Distinguished Professor of Supply Chain 
Management, North Carolina State University 


“Organizations around the world are primarily concerned with 
efficiency improvement. The authors of this book propose that 
there are two other critical survivability factors — resilience and 
prominence — that firms may ignore to their peril. What makes 
survivability challenging is the complex interplay of these factors 
based on resources, environmental forces, and different types of 
observers such as predators, prey, and mates in the natural world, 
and competitors, rivals, and customers in business environments. A 
must-read for corporate honchos and emerging leaders alike!” 


Geetha Ramamoorthi Managing Director, KBR India 
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“There are books that inspire, and every decade or so, there comes 
a defining seminal work that offers a new approach to engineer- 

ing solutions for practically any conceivable problem. Bioinspired 
Strategic Design is one of those pioneering efforts to understand, at a 
very fundamental level, how we can apply nature-inspired principles 
to our thought processes governing any meaningful understanding 
of issues and decision-making. Every design school should have this 
as mandatory reading; it should be part of Design 101. Frankly, this 
is a must-read for business school and entrepreneurship students just 


as much. Any innovator can benefit immensely from the framework 
Daniel and Tojin have meticulously built.” 


Vineet C. Nambiar Founder, Mavericks365; 
Director, International Business Week 
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“You know those wise people, who seem to answer any question 
with an insightful story and a powerful example? With this book as 
your guide, you will be one of those people when it comes to the 
field of bioinspiration. Filled to the brim with both useful language 
to use, real-world examples, and inspiring stories, this is one of 
those books that make you go from outsider to insider in the span 
of a few hours. Brilliant piece of writing!” 


Claus Raasted Director at The College of Extraordinary 
Experiences, External Advisor at McKinsey & Company 
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“The old mechanic machine type model of organizations and the 
rigid management practices of the industrial age have run their 
course. Now, a new model is emerging that we call Management 
2.0 animated by an organic perspective of organizations and man- 
agement. I am proud that a former winner of the Peter Drucker 
Challenge Essay contest using nature-inspired principles lays the 
foundation for new innovative and creative management practices 
for the 21st century.” 


Richard Straub Founder & President, 
Global Peter Drucker Forum 
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“The book provides a novel look at how businesses can learn from 
living organisms to guide their strategic decision-making. Nature 
has much to teach us, and this book makes an effort to uncover 
some of the mysteries that it holds about survival and applies them 
to human organizations.” 


Soumitra Dutta Dean, Said Business School, 
University of Oxford; Former Founding Dean, 
Cornell SC Johnson College of Business 
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“Innovation often leads us to seek out the next cutting-edge break- 
through and search for new sources of knowledge. However, it is 
worth considering that even today, our most profound source of 
inventive potential might be found in an ancient fount of inspira- 
tion: the natural world. In this fascinating book, Dan and Tojin 
take the reader on an exploratory expedition to uncover nature’s 
creative principles. At the end of the book, one cannot escape the 
sense that the journey (and the fun) has just begun.” 


Jaideep Prabhu Professor of Marketing & Nehru Professor of 
Indian Business; Judge Business School, University of Cambridge 


“Nature has always been a great source of inspiration for Product 
Design. The authors have demonstrated how the ERP framework 
can help us unleash creative potential in a systematic manner. With 
generative AI, this opportunity is set to explode and bring about a 
paradigm shift in divergent thinking. The amalgamation of human 
creativity with generative AI will take innovations to a new level. A 
great book to stimulate our thought process in this direction.” 


Revathi Kant Chief Design Officer, Titan Company 


sesh 


“The marvels of nature can teach us so much! Nature optimized 
its ecosystems and has amazing lessons in areas such as energy 
efficiency, adaptability, and resilience. Daniel Finkenstadt and Tojin 
Eapen did an excellent job taking the reader through bioinspired 
strategic design principles. I recommend anyone involved in inno- 
vation and design to read this book, it has many eye-opening 
learnings.” 


Jochen Wirtz Professor and Vice Dean, MBA 
Programmes, National University of Singapore 
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“This book showcases how the profound lessons of nature are 
interwoven with human organizations and how this unlocks inno- 
vative solutions to build a sustainable and adaptable future for our 
human systems. By exploring the concept of bioinspiration, the 


book embarks on a journey to unravel the secrets of survival and 
innovation embedded in the adaptations of living organisms.” 


Roseline ILORI Founder/CEO, Bridge57 Solutions Limited 


“The book serves as a fantastic reminder that nature offers the 
most valuable insights and guidance for navigating our planet. 
Furthermore, it emphasizes that humans can never surpass nature’s 
power, and we should constantly strive to learn and explore. 

The book also highlights that trade-offs always exist, and nature 
chooses the optimal combination based on the changing environ- 
ment. The presence of comprehensive and perceptive examples 

of innovative solutions for a sustainable and resilient future help 
skeptics realize that their knowledge is nearly futile if it contradicts 
the principles embraced by nature.” 


Thomas Kuruvilla Managing Partner, Arthur 
D. Little Middle East and India; Adjunct Faculty, 
Indian Institute of Management, Bangalore 


“This remarkable book is your go-to manual for innovation and 
product design in the AI era. The authors transform years of 
research into practical advice, peppered with numerous examples. 
In the AI era, don’t merely get by — flourish!” 


J. Scott Christianson Director, Center for Entrepreneurship and 
Innovation; Trulaske College of Business, University of Missouri 
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I have listened to Tojin Eapen on a global webinar, and later read 
his book. This is not another trivial book on AI. It is a door opener 
for people who really want to understand how such powerful tool 
can enhance what the human creativity can achieve. I’ve been a 
creative person my entire life, and while I completely believe in 
the power of the human brain to generate amazing things, AI and 
Bioinspired Strategic Design provide a completely new angle and 
perspective on innovation and mind exploration. Amazing stuff. 


Ilan Geva President, Ilan Geva & Friends; Sr. Strategy 
Director and head of US office, Vmarsh Healthcare 
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“Learning from nature is an interesting activity. The authors Tojin 
and Daniel have taken this learning several notches up from merely 
being “interesting.” This book gives a structured way of looking 

at matters most important for business success, like survival, resil- 
ience, design, ideation etc. through the eyes of nature. The aca- 
demic rigor that is evident through the reliable sources referred in 
the book adds to the credibility of the topics. Businesses will do 
well to implement the concepts discussed in the book.” 


Madana Kumar VP and Global Head — Leadership 
Development, UST; Global Servant Leadership 
Evangelist and Author of Not-So-With-YOU 


“The idea of drawing parallels from nature and applying those to 
the business world has always fascinated me. I have known Tojin 
as a classmate and have recently been following his work. Always 
impressive! One of the things that stood out for me was the role 
of reduced prominence in the survivability of a predator — pretty 
much how we describe startups in “stealth mode.” This was not 
only an insightful read, but also highly enjoyable.” 


Koreel Lahiri Investment Director - Asia, MDIF 


“As a keen observer of organizations and how they thrive, survive 
or fail, I have been keen to understand the underlying causes. This 
book provides an easily readable explanation and excellent analysis 
on how external and internal factors affect the future of organiza- 
tions. CEOs of mature organizations and startups alike could take 
many lessons from the book to help build prominent organizations 
by improving efficiency and resilience.” 


Nirmal N. R. CEO, 3-Wheeler Business, Greaves Electric Mobility 
oes 

“An indispensable guide for leveraging biology’s ancient wisdom to 
foster innovation in organizations.” 


Brendan O’Toole VP Product, Copeland 


“It is a very interesting, inspiring, and insightful book for readers 
looking for fresh ideas and newer directions. Bioinspired Strategic 
Design provides novel insights on adaptability and bio-inspired 
creativity. It educates us that there is so much to learn from nature 
around us along with the power of artificial intelligence in strategic 
decision-making. Kudos to the authors Dan Finkenstadt and Tojin 
Eapen for penning this masterpiece!” 


Neeraj Pandey Professor & Associate Dean - Placement and 
Branding; Indian Institute of Management (IM) Mumbai 
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“Everything in our life is nature’s design. In our rapidly changing 
world, Bioinspired Strategic Design offers a fresh perspective on 
survivability, resilience, creativity, and innovation. Finkenstadt and 
Eapen skillfully illustrate how individuals, firms, countries, and soci- 
ety at large can leverage the processes found in nature to address 
challenges presented by our dynamic environment. They explore 
various efficiency and resilience mechanisms observed in living 
organisms and organizations, as well as provide bioinspired strate- 
gies for product ideation in new product development. Finkenstadt 
and Eapen present a comprehensive view of how individuals and 
organizations can draw upon the fundamental principles observed 
in nature to contribute to making the world a better place.” 


Kiran Pedada Assistant Professor of Marketing and 
F. Ross Johnson Fellow at University of Manitoba; 
Visiting Faculty, Indian School of Business 


“This book is an eye-opener, offering powerful insights for innova- 
tion, inspired by principles that govern nature’s complex organisms. 
Packed with thoughtful ideas, compelling examples, provocative AI 
applications, how-to heuristics, and the robust efficiency-resilience- 
prominence framework, it is a must-read for those who depend on 
innovation for growth and longevity of their organizations.” 


Arun Pereira Global Facilitator, AACSB International 
Emeritus Faculty, Richard A. Chaifetz School of 
Busines at Saint Louis University, Author of Papal 
Reich and The Culturally Customized Website 
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“Bioinspired Strategic Design is indeed an inspiring book that offers 
a new lens to look at and find solutions from the nature to chal- 
lenges and opportunities that organisations face. This is a guide 

to explore and find practical solutions as it is well researched and 
comprehensive. The authors bring fresh air to the cluttered array of 
“to do” books.” 


Kavil Ramachandran Professor of Family Business and 
Entrepreneurship; Senior Advisor, Thomas Schmidheiny 
Centre for Family Enterprise; Indian School of Business 
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“At the outset, I would like to congratulate Dan & Tojin for out- 
of-the-box approach on identifying potential biomimetic solutions 
as inspiration for solving human/organization problems. Through 
the concept of studying adaptations and mechanisms found in 
living systems, how complex challenges faced by all human sys- 
tems (governments, organizations, communities & so on) can be 
addressed through bioinspired feasible & viable solutions, is inter- 
esting as well as deeply engaging. Several analogues between the 
way birds & animals are biologically designed may present new 
nature inspired models for organizations to design their best stra- 
tegic turnaround plans! I doubt if these deeper insights were ever 
touched upon by authors in the past & in that sense, it opens an 
absolutely new sphere to investigate & benefit from. I strongly 
recommend this book for all business leaders, emerging & mature, 
to discover an entirely new dimension while exploring innovative 
solutions to business, society & environment challenges, leaving 
behind an enjoyable experience.” 


Avinash Sankhe Director, Shared Services 
Center at Bureau Veritas 


“It is no coincidence that organisation and organism share the 
same root word. The book very effectively analyses natural behav- 
iours through a prism of Efficiency, Resilience and Prominence, 
whereby we are able to study these behaviours in the natural 
world and apply them on to various principles relevant for organ- 
isations. These having succeeded in the natural world give greater 


confidence that similar strategies work in the realm of organisa- 
tions too. Most importantly, it opens up the courage to think in a 
totally new perspective in every situation by looking for a time- 
tested bioinspired parallel.” 


Jacob Chandy Varghese Head of Product Management, EDGE 
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“This book offers a groundbreaking perspective on survival strate- 
gies for startups and organizations in challenging settings. Focusing 
on the ERP model, the book delves into nature’s critical balance 
between efficiency and resilience, drawing parallels with startups, 
military crafts, and supply chains. The authors skillfully apply 
nature’s adaptability to business survival, presenting a comprehen- 
sive framework for navigating hostile environments. This book is 
an essential read for entrepreneurs, leaders, and strategists seek- 
ing innovative approaches to ensure their ventures thrive amidst 
adversity.” 


Somnath Datta Director, Customer Excellence; 
Janssen Pharmaceuticals Johnson & Johnson) 
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Bioinspired Strategic Design masterfully bridges the gap between 
the age-old wisdom of nature and the modern challenges faced by 
organizations. Through a harmonious blend of biological principles 
and innovative strategies, Finkenstadt and Eapen illuminate a path 
for businesses to navigate the turbulent waters of the contempo- 
rary world. Drawing inspiration from nature’s myriad solutions, 

this book doesn’t just advocate for innovation — it embodies it. For 
those yearning for a fresh perspective that melds the organic with 
the strategic, this is your compass. 


Haresh Raval Board Member, Human Health 
Project; Global VP of Product, Newegg 
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Organizations are commonly thrust into hostile operating environments 
where they are required to make strategic decisions that involve significant 
and costly tradeoffs. Such hostile environments may be endemic such as an 
economic recession or idiosyncratic such as a predatory action by an adver- 
sary. Many features of such hostile environments parallel those of living 
organisms that also demonstrate fine-tuned strategies to improve their sur- 
vivability under adverse conditions. How can organizations use these “bioin- 
spired strategies” to survive, and even potentially innovate? 

This book shows that the same three capabilities essential for the sur- 
vival of living organisms in harsh environments — efficiency, resilience, and 
prominence — are also critical for organizations in their process of navigating 
through their own hostile environments. Throughout the book, the authors 
provide organizational executives with a systematic framework for thinking 
about strategic decision-making in a hostile environment leaning on analy- 
sis of real-world cases to draw out ontologies and methods for guiding their 
teams through disruptions, change management, innovation, and process 
improvements. 

In the first part, organizations are provided with a systematic approach 
to analyzing three survivability influences — forces, resources, and observ- 
ers and their interrelationships. While all three influences are active across 
all organisms (and organizations), the exact nature of their interrelationship 
and the significance of each influence are unique to every organism (or 
organization). The framework helps organizations nail down the specific 
features of their operating environment that can help or hinder survivability 
by analyzing the three influences. Organizations can respond to external 
influences by developing three-pronged capabilities — efficiency, resilience, 
and prominence (ERP) — that respond to the three survivability influences. 
Organizations often struggle with identifying the appropriate strategies to 
apply under different conditions. Fortunately, nature provides several mecha- 
nisms that can be analogically applied to guide business strategies. 

The book contains many illustrations and examples of strategic principles 
observed among living organisms that can help an organization develop ERP 
capability. Finally, the book introduces seven strategic design heuristics — 
Combination, Elimination, Separation, Segmentation, Replication, Dynamics, 
and Maximization — observed in a living system that can be flexibly utilized 
to generate ideas to achieve strategic ends. 


Taylor & Francis 
Taylor & Francis Group 


http://taylorandfrancis.com 


Bioinspired Strategic Design 


Nature-Inspired Principles for 
Dynamic Business Environments 


Daniel J. Finkenstadt 
Tojin T. Eapen 


EZ Routledge 
8 Taylor & Francis Group 
A PRODUCTIVITY PRESS BOOK 


First published 2025 
by Routledge 
605 Third Avenue, New York, NY 10158 


and by Routledge 
4 Park Square, Milton Park, Abingdon, Oxon, OX14 4RN 


Routledge is an imprint of the Taylor & Francis Group, an informa business 
© 2025 Taylor & Francis 


The right of Daniel J. Finkenstadt and Tojin T. Eapen to be identified as authors of this work has been asserted by them 
in accordance with sections 77 and 78 of the Copyright, Designs and Patents Act 1988. 


All rights reserved. No part of this book may be reprinted or reproduced or utilised in any form or by any electronic, 
mechanical, or other means, now known or hereafter invented, including photocopying and recording, or in any infor- 
mation storage or retrieval system, without permission in writing from the publishers. 


Trademark notice: Product or corporate names may be trademarks or registered trademarks, and are used only for 
identification and explanation without intent to infringe. 


ISBN: 978-1-032-71530-8 (hbk) 
ISBN: 978-1-032-71527-8 (pbk) 
ISBN: 978-1-032-71531-5 (ebk) 
DOI: 10.4324/9781032715315 


Typeset in Garamond 
by Deanta Global Publishing Services, Chennai, India 


Contents 


Pc MOWER SINE INES 555i) diced ccnntxoredeeinnin ere wine nin see ee xviii 
AI Gut ENS AUN ORS ois ssccasssescvennesavsoncs ussaqceussdaneuntnauswisneeadasnsenientenonesennausses xix 


DME OGUCTION .oiceceiciescedscicesdnseseeasissctecedssscesonscstenesssceisaicsssesssscsseasseeed 
Strategic Design for Survivability....................ccssccsscessceecceeeeeeees LA 
Efficiency and Resilience Strategies ................ccceessceescceeseeeeeee es 08 
PLOMINENCE SLATE TIES ase snciccccnsnsssncsassvancesccdanconneesnesssedswassecssesess LOM 
Natural Design Heuristics ...........ccscssscsesescsesesecsscnessssesesevscssess LOD 


Mixed Design Heuristics.................cccceeccecceccecceccecceccscceccsccsccses D4 


asa a Fk WwW NH = 


ERP-Focused Strategic Planning. .................ccsscssscesccesccesceseeeses 2IO 


7 Bioinspired Product Design .............ssccesscosssecsscssssoosscessncessseess ZOL 


POG OX ios is ooscdsc odes cscs acescasscncesssvedesocs aves pode scacsecescccsoessccdscsecseecesesesscesso DOO. 


XVii 


Acknowledgments 


The authors express gratitude to the following individuals, among many oth- 
ers, who have contributed (sometimes unknown to them) in various capaci- 
ties toward the writing of this book: Rakesh Babu, Bimal Balakrishnan, 
Barry Bayus, Rich Bettis, Jim Bettman, Rajinder Bhandal, Thomas Chacko, 
M.K. Chandramohan, Deepu Chandran, J. Scott Christianson, Kiran Das, 
Jim Flink, Josh Folk, Rick Fernandez, Vijay Govindarajan, Rajdeep Grewal, 
Stephanos George Eapen, Peter Guinto, Ronald Flores, Rob Handfield, 
Nowfal Khadar, Frank Lin, Andre Martin, John Metselaar, Christine 
Moorman, Robert Mowry, Sanjay Nagarajan, Sridev Nair, Vineet C. Nambiar, 
Mike Nguyen, Kiran Pedada, Jan-Benedict E.M. Steenkamp, Dhinagaran 
Ramachandran, Bala Ramadurai, Geetha Ramamoorthi, Ed Rogers, Lisa 
Scheer, Jake Sotiriadis, Richard Straub, Nithin Philip Thomas, Brett Trusko, 
Lokesh Venkataswamy, Ajay Vinze, Kai Wang, and Valarie Zeithaml. 

Dan Finkenstadt would like to thank his wife Amy for providing consis- 
tent love and encouragement and recognize the remarkable creativity of his 
children Amaris, Wilde, and Greyson from which he draws daily inspiration. 
Also, he dedicates this book to his mother for demonstrating incredible resil- 
ience and his uncle Wesley for introducing him to the marvels of nature. 

Tojin Eapen thanks his family — Niky, Nesya, Liya, and Ethan Eapen — as 
well as his parents, brother, niece, and in-laws for their unwavering support 
throughout this project. 


XVili 


About the Authors 


Daniel J. Finkenstadt, PhD, is a professional military officer and pre- 
viously an assistant professor in the Naval Postgraduate School (NPS) 
Department of Defense Management offering courses in Enterprise Sourcing. 
Dr. Finkenstadt is the principal at Wolf Stake Consulting LLC and earned his 
PhD from the Kenan-Flagler Business School, University of North Carolina, 
at Chapel Hill (2020). He has over 21 years of defense contracting experi- 
ence in operational (base level), systems center, headquarters, joint, over- 
seas, and classified environments. He is also a graduate of NPS (MBA, 2011). 
His research interests are business-to-government markets, professional 
services (knowledge-based services), generative artificial intelligence, gami- 
fication of education, and contingency and scenario planning. He was the 
founder and Principal Investigator for the new Simulation and Ideation Lab 
for Applied Science (SILAS) at NPS. He has published multiple articles in the 
Harvard Business Review, including the recent July/August 2023 cover arti- 
cle along with Dr. Eapen. He has published various works in the National 
Contract Management Association Contract Management Magazine, Defense 
Acquisition Review Journal, Journal of Purchasing and Supply Management, 
International Journal of Operations and Production Management, the 
Milbank Quarterly, and California Management Review. He co-authored the 
Springer Nature book Supply Chain Immunity with Dr. Rob Handfield in 
2023. Supply Chain Immunity covers supply chain lessons learned during the 
COVID-19 pandemic. 

*The ideas, positions and opinions in this book are those of the author 
and do not represent the official position of the United States’ government, 
including the Department of Defense or United States Air Force. 


xx & About the Authors 


Tojin T. Eapen, PhD, is a passionate advocate, applied researcher, and 
trusted advisor in the field of sustainable innovation. He is the founder of 
the Center for Creative Foresight and holds the position of Senior Fellow at 
The Conference Board. He also serves on the advisory board of Innomantra. 
His research interests include bioinspired design, augmented creativity, sce- 
nario planning, idea management, and sustainable innovation. Previously, he 
has taught at the Trulaske College of Business at the University of Missouri 
and UNC Kenan-Flagler Business School. He has also taught as a guest 
faculty member at the Global Leadership Program of the Tuck School of 
Business at Dartmouth College. Dr. Eapen has consulted with more than 

40 organizations, including Google, Samsung, ABB, KBR, Robert Bosch, 
NetApp, Qualcomm, Bureau Veritas, SKF, and Newell Brands, providing 
training and strategic guidance on innovation. He has shared his practi- 

cal insights through platforms like Harvard Business Review and California 
Management Review as well as contributed to conferences like the Global 
Peter Drucker Forum and various research outlets. Dr. Eapen has also served 
on the technical advisory group for the ISO 56000 standards on innova- 

tion management. His work has been cited by institutions and outlets such 
as Deloitte, United Nations Development Program, Chamber of Progress, 
IPSOS, Forbes, Freakonomics Blog, Harvard Business Publishing, ITPro, IE 
Insights, and Smart Company. He holds a PhD in Business Administration 
from the University of North Carolina at Chapel Hill, an MBA from the 
Indian School of Business, and a degree in Electrical Engineering from the 
National Institute of Technology, Calicut. 


Introduction 


In all things of nature there is something of the marvellous. 


— Aristotle 
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2  Bioinspired Strategic Design 


Bioinspiration, the practice of drawing inspiration from the marvels of 
nature inherent in living organisms, has always been a wellspring of cre- 
ative ideas that have catalyzed human innovation. A compelling typification 
of this phenomenon lies in humanity’s enduring yearning to emulate the 
flight capabilities of birds. The aspiration to soar through the skies can be 
traced back to ancient times and is enshrined in various age-old legends, 
notably including the tale of Icarus and Daedalus, which showcases the 
ancient fascination for bird-inspired flying contraptions. In the 9th century, 
the Andalusian polymath Abbas Ibn Firnas made a noteworthy attempt to 
achieve flight by fashioning wings crafted from silk, wood, and feathers. 
More famously, in the 15th century, Leonardo da Vinci meticulously studied 
the intricate flight patterns of birds as a means to inform his designs and 
engender the advancement of flying machines.' At the dawn of the 20th 
century, the Wright Brothers embarked on a remarkable journey inspired by 
the flight of birds. They ingeniously designed bioinspired warping wings for 
their aircraft, the Wright Flyer, leading to the most celebrated milestone in 
aviation history.* On December 17, 1903, their relentless pursuit paid off as 
they achieved the first sustained flight at Kitty Hawk, North Carolina. 

In recent times, the principles of bioinspiration have increasingly influ- 
enced the development of a large number of innovative products and 
solutions. The approach of studying and drawing inspiration from the 
adaptations and mechanisms found in biological organisms to solve techni- 
cal problems or create new technologies is also known as biomimetics or 
biomimicry.* The term “biomimetics” was coined by American inventor Otto 
Schmitt, who developed the Schmitt Trigger based on his study of neural 
impulse propagation in squid nerves” Other notable examples of biomimetic 
products include Velcro, invented by Swiss electrical engineer George de 
Mestral, inspired by the way burrs stick to animal fur; the Harare Eastgate 
Center in Zimbabwe, designed using the principles of termite mounds for 
temperature regulation and energy efficiency; and the Shinkansen trains in 
Japan, whose aerodynamic design draws inspiration from the beak of the 
Kingfisher bird. 

Adopting processes found in nature can also improve the performance 
of human systems. One notable example is the utilization of swarm intel- 
ligence techniques, such as ant colony optimization (ACO), in various fields. 
ACO is an optimization algorithm inspired by the foraging behavior of ants.° 
Ants are able to find food efficiently despite the lack of a centralized control 
system, and they are able to adapt to changes in their environment, such as 
the presence of obstacles or the depletion of food sources. ACO has been 
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applied to a wide range of problems, including routing, scheduling, and 
resource allocation. Over the years, systematic approaches have been devel- 
oped to assist in identifying potential biomimetic solutions to technological 
challenges and to determine where to find them. One such approach is Bio- 
Triz, a method that leverages patterns found in nature to identify and solve 
problems.’ 

While solutions inspired by nature and living organisms have achieved 
notable success in various fields, their prevalence still remains almost paltry 
compared to their vast potential. One area that remains largely untapped 
is the application of bioinspiration to design and solve challenges faced by 
human organizational systems, including businesses, governments, militaries, 
markets, cities, and society as a whole. This is surprising, given that both 
organisms and organizations share a common overarching goal: survival.® 
Organisms have evolved efficient systems for survival, and human organi- 
zations, in turn, have developed complex systems for achieving their goals 
and addressing the challenges they face. However, despite this shared goal, 
there has been limited exploration of how the principles and mechanisms 
found in living organisms can be applied to improve the performance and 
resilience of human organizational systems. The book aims to address this 
gap by exploring the potential of bioinspiration in enhancing the design of 
human organizational systems. 


Emphasis and Structure of This Book 


At its core, this book is centered around creative idea generation to improve 
human systems by drawing inspiration from the fundamental principles 
observed in nature. The astonishing advancement of generative AI technol- 
ogy since 2020 has facilitated novel approaches in studying and harness- 
ing these principles.? By studying the adaptations and mechanisms found 
in living systems, we can gain novel and feasible ideas for addressing the 
complex challenges faced by businesses, governments, markets, cities, and 
society. The book aims to provide guidance on how to apply bioinspired 
principles to systematically generate creative ideas to solve complex prob- 
lems, drawing on examples from a variety of fields and disciplines. 

Chapter 1 explores the concept of survivability in various entities, includ- 
ing organisms, businesses, and countries. It emphasizes the importance 
of understanding how an entity’s actions influence its survival. The chap- 
ter introduces three key influences on survivability: resource availability, 
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uncertain environmental forces, and the presence and actions of observers. 
It discusses the interrelationships between these influences and how they 
affect an entity’s ability to survive. The chapter also introduces the concept 
of efficiency, resilience, and prominence as factors that contribute to an enti- 
ty’s survivability. Overall, it provides a framework for understanding survival- 
linked actions and decision-making in different types of entities. 

Chapter 2 examines different efficiency and resilience mechanisms 
observed in living organisms and organizations. It highlights the relationship 
between these two factors and how they can be applied to achieve simi- 
lar goals in organizations. The chapter discusses the principles and strate- 
gies that organisms use to efficiently manage limited resources and adapt 
to external environmental forces. It also examines how organizations face 
resource constraints and need to balance their use of resources while devel- 
oping strategies to adapt to external forces. 

Chapter 3 discusses the concept of prominence mechanisms in living 
organisms and explores how these strategies can be applied to the organiza- 
tional domain. It emphasizes the ability of organisms to modify the attention 
they draw from observers as a critical factor for survivability. The chapter 
examines different target observers in nature, such as predators, prey, and 
mates, and how actions and prominence levels differ depending on the 
observer class. It also explores various prominence-modifying attributes like 
color, shape, sound, size, location, and motion. Specific strategies observed 
in nature, including camouflage, apparent death, and distraction, are dis- 
cussed in the context of predator avoidance and prominence balancing. The 
chapter also draws analogies between target observers in nature and busi- 
ness environments, considering competitors, customers, business partners, 
investors, regulators, and the government. 

Chapter 4 of the book discusses the concept of natural design heuristics, 
which are approximate strategies that aid in decision-making. The chap- 
ter identifies and describes seven natural design heuristics: combination, 
removal, separation, segmentation, replication, dynamics, and maximization. 
These heuristics are illustrated through examples from natural and biological 
systems. The chapter also explains how these heuristics can be applied to 
product design, and how they relate to the efficiency, resilience, and promi- 
nence factors of a system. The chapter provides detailed explanations and 
illustrations for each heuristic and explores the training of large language 
models (LLMs) on different heuristics as a means to facilitate idea generation. 

Chapter 5 investigates the concept of mixed design heuristics, which 
involves the simultaneous application of two or more natural heuristics. The 
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chapter discusses 42 mixed design heuristics that unite two of the natural 
heuristics. Each mixed heuristic is named by combining the contractions 

of the natural heuristics. The chapter presents examples and applications 

of diverse mixed design heuristics in various systems, encompassing liv- 

ing organisms, businesses, products, and military strategy. Additionally, it 
describes the utilization of LLMs in conjunction with mixed heuristics within 
the idea generation process. 

Chapter 6 focuses on ERP-focused strategic ideation within the context of 
scenario planning.!° The ERP (efficiency-resilience-prominence) framework 
is applied to achieve two objectives: generating suitable scenarios quickly 
and preparing the organization to respond to multiple scenarios. The chapter 
describes the limitations of the traditional scenario planning process, related 
to steps such as scope definition, identifying key stakeholders, identifying 
trends and uncertainties, scenario research, and strategic ideation. The chap- 
ter introduces ERP-focused scenario planning as a solution to these limita- 
tions by requiring organizations to assess their efficiency, resilience, and 
prominence across scenarios and identify gaps in capabilities. The chapter 
concludes by discussing the use of generative AI tools, such as large lan- 
guage models, to support ERP-focused scenario planning. 

Chapter 7 explores the concept of bioinspired product ideation and its 
application in new product development. It begins by introducing the ERP 
framework and its role in guiding technological innovation inspired by 
biological systems. The chapter emphasizes the importance of considering 
organisms with highly developed capabilities in the ERP factor of interest 
when seeking ideas for product improvement. It also provides a structured 
approach, including a series of questions, to systematically identify bioin- 
spired solutions and leverage adaptations from living organisms. The chapter 
also highlights the application of generative AI tools such as large language 
models (LLMs) and text-to-image models in bioinspired product ideation. 


From Living Organisms to Human Organizations 


The fundamental objective of all living entities is to survive and continue 
their existence. This book’s lessons draw heavily from the presumed ana- 
logical similarity between living organisms (including plants) and human 
organizations, which can provide valuable insights into decision-making 

at a systemic level. This approach consists of two parts: firstly, comparing 
diverse organisms that are distinct from one another, and secondly, applying 
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common principles found in living organisms analogically to organizational 
systems. 

In nature, it is common to find that organisms instinctively take actions 
that aim to achieve one of four essential objectives for survival: manag- 
ing resources, particularly sources of energy; protecting themselves from 
environmental forces; forming and maintaining relationships with others, 
and defending themselves against threats from other entities. Furthermore, 
many living organisms have similar functional components or organs, such 
as those for sensing, movement, and adhesion, that contribute to these 
basic objectives. This similarity among organisms allows for the compari- 
son of different organisms, regardless of their habitat or specific methods 
of achieving these objectives. As most physiological and behavioral adapta- 
tions observed in living organisms are related to one or more of the four 
basic objectives, it is possible to compare solutions across different entities 
that are otherwise dissimilar. As an example, we can compare the water 
conservation strategies of the saguaro cactus (Carnegiea gigantea) and the 
dromedary camel, despite the two organisms not being closely related. This 
comparison may reveal common principles. In fact, the more dissimilar 
the entities being compared, the more likely it is that common principles 
will be identified, if they indeed exist. These common principles can then 
be confidently applied to human systems due to their generalizability. For 
example, one potential application that could be influenced by the water- 
conserving strategies of the dromedary and the saguaro is the development 
of water-efficient systems in vehicle manufacturing, irrigation, or sustainable 
architecture." 

It is not surprising that the objectives of business organizations are analo- 
gous to those of living organisms, as both strive for survival. Both also 
require effective resource management, protection from external forces, the 
ability to attract customers or partners, and the ability to evade predatorial 
entities. However, the similarities between specific business organizations 
and living organisms become more strained when we consider more spe- 
cific characteristics and behaviors. For example, while business organizations 
are primarily motivated by profit, governmental organizations may prioritize 
other goals such as serving the public interest. The predator-prey model 
is one example of a biological concept that has been applied to business 
environments, but there are limitations to this analogy. In nature, predator— 
prey relationships typically occur within a single species, whereas in busi- 
ness environments, these relationships can occur between different types of 
organizations. 
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Although the specific ways in which living organisms manifest their 
survivability-related objectives can be challenging to compare, these differ- 
ences also offer opportunities for identifying unique and valuable strategies. 
By considering the reasons behind these adaptations or mechanisms in the 
context of the common, overarching goals shared by both organizations and 
organisms, we can gain valuable insights into novel strategies for achieving 
survival and success in challenging environments. One helpful approach is 
to examine the unusual adaptations or behaviors observed in certain spe- 
cies in nature, which may not be present in similar species that reside in 
different environments. To illustrate this approach, let us consider the Arctic 
fox and the fennec fox, two related species that inhabit contrasting environ- 
ments and exhibit remarkable adaptations. 

The Arctic fox lives in the frigid Arctic regions, while the fennec fox 
inhabits the hot and arid Sahara Desert. The Arctic fox has a thick, insulat- 
ing fur coat that helps it withstand the extreme cold temperatures of the 
Arctic. Its fur changes color with the seasons, transitioning from brown 
in the summer to a snowy white in winter, providing camouflage against 
predators. In addition, the Arctic fox has a compact body with short legs 
and ears to minimize heat loss and reduce exposure to the extreme cold. 
These adaptations allow it to conserve energy and stay warm, improving its 
chances of survival in a harsh climate. 

On the other hand, the fennec fox has adapted to the scorching heat of 
the desert in different ways. It has large ears with a high density of blood 
vessels, which help dissipate heat and regulate its body temperature. These 
large ears also aid in detecting prey underground by amplifying sound 
waves. Moreover, the fennec fox has long and bushy fur, which not only 
provides insulation but also protects it from the intense sun during the 
day and the cold desert nights. Its kidneys are highly efficient at conserv- 
ing water, allowing it to survive in an environment where water sources are 
scarce. Their adaptations highlight the trade-offs involved in their survival. 
While the Arctic fox prioritizes insulation and energy conservation, the fen- 
nec fox focuses on heat regulation and water conservation. Given that these 
animals are similar to each other apart from their habitat-related character- 
istics, We can more easily connect the unusual adaptations found in each of 
the species related to their residing environment. 

It is important to recognize that adaptations in living organisms are part 
of a larger, interconnected system. No adaptation exists in isolation but 
rather works in conjunction with other adaptations and functions to con- 
tribute to the overall well-being of the organism. This means that there are 
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often trade-offs involved; for instance, an animal’s size can influence its abil- 
ity to acquire certain types of resources. Extremely large animals may have 
an advantage in acquiring certain types of resources with minimal effort, 
such as the blue whale consumption of plankton, while smaller animals may 
have to exert more effort to obtain food, such as a squirrel gathering and 
hoarding nuts. Similarly, an animal’s highly developed sensory function may 
come at the cost of less developed senses in other areas. It is also important 
to note that animals are highly optimized to their specific habitats, and even 
slight modifications can disrupt their ability to survive. 

The giraffe is a captivating example that demonstrates how adaptations in 
living organisms are interconnected and involve trade-offs. The giraffe’s most 
distinctive feature is its long neck, which enables it to reach leaves high up 
in the trees, its primary source of food. However, this adaptation comes with 
trade-offs as well as other related adaptations.'* The long neck of a giraffe lets 
it access a diet source that is unreachable to many other herbivores. By reach- 
ing higher leaves, giraffes can obtain a nutrient-rich diet, reducing competition 
for resources. However, the long neck presents challenges as well. Giraffes 
require a strong and efficient cardiovascular system to pump blood up to 
their heads against gravity. To achieve this, giraffes have an enlarged heart 
and high blood pressure, which are necessary for maintaining blood flow to 
their brains and to prevent fainting when they lift their heads after feeding at 
ground level. However, the giraffe’s long neck also makes them more vulner- 
able to predation, as it becomes challenging to defend themselves against 
predators when their heads are high above the ground. Additionally, their 
stature requires them to spread their long legs or bend in an awkward fashion 
to drink from watering holes. This exposes them to attack from large feline 
predators in their habitat. These trade-offs between the advantages and disad- 
vantages of the giraffe’s long neck illustrate the interconnectedness of adapta- 
tions and their impact on the overall well-being of the organism. 

This book builds on the above insights and introduces a new bioinspired 
model for designing organizational systems by drawing on natural analogies to 
improve survivability.’ The goal of this book is to provide organizations with 
the tools they need to understand the design of living systems and use the 
lessons to improve their ability to respond to uncertainty in dynamic and chal- 
lenging environments. At the core of this book lies the ERP framework, which 
highlights the vital role of three key capabilities — efficiency (E), resilience (R), 
and prominence (P) — for the endurance of living organisms in demanding 
habitats. This framework also underscores the significance of these ERP factors 
for human organizations grappling with their own challenging environments. 
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The Squirrel’s Trilemma and the ERP Factors 


To illustrate the interplay of these ERP factors, we can examine the quan- 
dary faced by a squirrel when stockpiling nuts for its winter survival. The 
trade-offs encountered by the squirrel bear resemblance to those confronted 
in organizational decision-making within challenging environments. The 
squirrel faces challenging decisions when it comes to collecting and stor- 
ing nuts for the winter. On the one hand, it needs to gather as many nuts as 
possible to ensure its survival through the cold months. It must balance this 
need with the risks posed by predators and competitors as well as its own 
physical limitations. In a situation where there is an ample supply of nuts 
available, the squirrel may be tempted to gather as many as it can as quickly 
as possible. This strategy, however, is fraught with danger. The squirrel’s 
rapid movements may attract the attention of predators and competitors, 
putting it at risk of being attacked or having its food stolen. Additionally, the 
squirrel’s focus on gathering nuts may cause it to become distracted and fail 
to notice potential threats. 

A more effective strategy for the squirrel would be to gather nuts at a 
steady pace, taking regular breaks to rest and scan its surroundings for 
potential dangers. By moving more deliberately, the squirrel can avoid draw- 
ing attention to itself and its food supply. It can also use its breaks to plan 
the most efficient route for gathering nuts and to assess the amount of food 
it has already collected. This will allow the squirrel to gather enough nuts to 
survive the winter without wasting energy or exposing itself to unnecessary 
risks. In addition to gathering nuts at a steady pace, the squirrel must also 
take care to hide both the source of its food and its storage location. Early 
in the gathering process, the squirrel should hide the tree where it is gather- 
ing nuts to avoid drawing competitors to the source. Later, it should carefully 
conceal the location where it has stored its nuts to prevent other animals 
from finding and stealing them. 

Overall, the squirrel’s trilemma requires it to balance its need for food 
and rest, demanding efficiency, while considering the risks posed by envi- 
ronmental forces including immediate and future weather conditions, requir- 
ing resilience (Figure 0.1). Additionally, the squirrel must also be mindful 
of the attention it may attract from predators and competitors, demonstrat- 
ing the importance of prominence. By gathering nuts at a steady pace and 
taking care to hide both the source and storage location of its food, the 
squirrel can maximize its chances of survival through the winter. The squir- 
rel’s trilemma underscores the significance of three ERP factors — efficiency, 
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Figure 0.1 The squirrel’s trilemma. 


resilience, and prominence — in ensuring survivability against the trifecta 
threats of limited resources, strong forces, and adverse observers. Similar 
to the squirrel, firms, governments, and individuals must balance surviv- 
ability factors of efficiency, resilience, and prominence (ERP) to stay alive 
during tough times. In this book, we use the ERP model as an analytical 
framework. Comparing strategies of different living organisms yields general 
principles of strategic design that potentially extend to other entities that 
function in dynamic environments. These principles primarily relate to the 
relative significance of threats, the importance of ERP factors, the nature of 
interrelationships among the ERP factors, and the tradeoffs involved while 
taking actions to improve survivability. 


This Book in a Nutshell 


This book explores the concept of bioinspiration and its potential to enhance 
the survivability of human organizational systems. By drawing inspiration 
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from the adaptations and mechanisms found in living organisms, we can gain 
valuable insights and innovative solutions to address the complex challenges 
faced by businesses, governments, markets, cities, and society as a whole. 
The book emphasizes the importance of understanding the objectives shared 
by both organisms and organizations, such as managing resources, protecting 
against environmental forces, forming relationships, and defending against 
threats. It highlights the similarities and differences between living organisms 
and human organizations, providing a framework for comparing and apply- 
ing bioinspired strategies. Efficiency, resilience, and prominence (ERP) factors 
emerge as critical for both organisms and organizations in achieving survival 
and success. The book also offers insights into the use of ERP analogical 
analysis as a means for interdependent entities to co-create strategies to plan 
for and overcome dilemmas and trilemmas in hostile environments. 

This book seeks to serve as a guide for organizations seeking to har- 
ness the power of bioinspiration to enhance their survivability. By studying 
and learning from the marvels of nature, we can unlock innovative solu- 
tions and create a more sustainable and resilient future for human orga- 
nizational systems. Throughout the chapters, the book explores various 
aspects of bioinspiration, including efficiency, resilience, and prominence 
mechanisms, natural design heuristics, mixed design heuristics, ERP-focused 
strategic planning, and bioinspired product ideation. It introduces concepts 
and principles from nature that can be applied to improve the performance, 
adaptability, and resilience of human systems. The book also highlights the 
role of generative AI tools, such as large language models, in supporting the 
bioinspired idea generation process. By understanding and applying bioin- 
spired principles, organizations can gain a competitive advantage, improve 
their decision-making processes, and respond effectively to uncertainty and 
changing environments. 
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